Immunosuppression and cancer: the ciclosporin case.
Experimental and clinical data relevant for the evaluation of the carcinogenic potential of the immunosuppressant ciclosporin are reviewed. Ciclosporin binds reversibly to the cytosolic receptor protein ciclophilin. Ciclophilin is likely involved in the blockade of lymphocyte activation-induced gene transcription of various growth factors, especially interleukin-2. The drug has no effect on the transcription of housekeeping genes nor does it activate any gene. Ciclosporin may inhibit tumor cell growth, notably those which are growth factor dependent. At high concentration virus-transformed cells, especially Epstein-Barr-infected B-lymphocytes, may escape the control of specific cytotoxic T-lymphocytes. Ciclosporin has no genotoxic activity, and has no DNA-binding property. In experimental studies ciclosporin did not cause cancer in the absence of an initiating event (e.g. chemical mutagen). However, by its immunosuppressive property, the drug may allow the growth of initiated tumor cells in vivo, an effect which is dose-dependent. In clinical use ciclosporin immunosuppression is associated with an increased incidence of lymphoproliferative disorders and other malignancies particularly of the skin when compared with a normal, not immunosuppressed population. Conventional immunosuppression (azathioprine, antilymphocyte globulin, prednisone) also demonstrates comparable risks to develop tumors. Lymphoproliferative lesions regress after dose reduction or cessation of treatment. Furthermore, combinations of various immunosuppressants with associated 'over-immunosuppression' may result in a higher incidence of viral infection and malignancy. In summary, chemical immunosuppression carries the intrinsic risk of tumor growth. In the case of ciclosporin this effect is dose dependent. Thus, the risk may be reduced by low dosage and by avoiding combination therapies with additional immunosuppressants.